
Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



I B 3 



IL An Account of Two Giants Caufeways, or Groups of 
prifmaticbafaltine Columns , and other curious vulcanic 
Concretions, in the Venetian State in Italy ; with fome 
Remarks on the Chara&ers of thefe and other fimilar 
Bodies^ and on the phyjical Geography of the Countries in 
which they are found* Addrejfed to Sir John Pringle,, 
Bart. P. R. S. by John Strange, Efq. F. R. S. 



TO SIR TOHN PRINGLE, BART. P. R. S. 

Naiuralm c^tifam qua firms et qffiduam, non raram etfortuitam. 

Sen. Nat Quasft. L. ii. C, 55* 

Redde, Nor* *4>TTa VING had. fome fatisfa&ion in the 
A X difcovery of two groups of prifmatic 
bafaltine columns in the Venetian State in Italy, I thought, 
that an account of them might poffibly prove acceptable 
to you, sir,: and to the other learned members of the 
Royal -Society. I therefore take the liberty of tranfmit- 
ting to you the preferit, together with accurate drawings 
of thefe caufeways, requeuing of you to communicate 
them to the gentlemen of the fociety, fhould you think 
they merit their attention. I (hall, firit, briefly explain 
3 the 
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the two drawings ; and then add fuch obfervations as 
have occurred to me, upon confidering more particular- 
ly the curious originals which they reprefent. 

N. i-. Is a topographical view of a part of the fouth- 
eaft fide of a hill, called monte rosso, about feven miles 
diftant, nearly fouth, from Padua, in the Venetian State 
in Italy, and a mile to the weft of abano, a village well 
known, from the celebrated hot baths of that name, a,nd 
which are fituated at half a. mile's diftance to the fouth of 
it. This view particularly reprefents a natural range of 
prifmatic columns, of different fliapes and lizes, which 
are placed in a direction nearly perpendicular to the ho- 
rizon, and parallel to each other, much refembling that 
part of the famous Giant's Caufeway in Ireland, called 
the organs, as may be feen at Fig. 2. in the weft prof- 
pe£t of that Caufeway, engraved by Vivares, after one of 
Mrs. S. Drury's excellent defigns. N. 2. Is a fimilar 
reprefentation of the weft fide of another bafaltine hill, 
called il monte del diavolo, or the devil's hill, near 
San Giovanni Illarione, alfo in the Venetian ftate, and 
Veronefe diftridt, about ten miles nearly north-weft of 
Vicenza. The prifmatic columns appear to be ranged in 
an oblique pofition, along the fide of the hill, not unlike 
the group reprefented under the rock, marked Fig. 9. in 
Mrs. drury's weft profpeft of the Giants Caufeway. This 
drawing, however, reprefents only a part of the Caufe- 
way of San Giovanni, which continues along the fide of 
a valley, nearly in the fame manner, to a confiderable 

diftance. 
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dtftance. Though the columns of both thefe hills are 
of the ftmple, or unjointed fpecies, Corneus cryjlattifatus 
prifmaticus lateribus inordinatis, wallerii, yet they dif- 
fer very remarkably from each other in many refpedts ; 
but principally in their forms, and the texture and qua- 
lity of their parts. Thofe of San Giovanni commonly ap- 
proach a circular form, as nearly as their angles will per- 
mit ; which is alfo obfervable in the columns of the Gi- 
ants Caufeway, and of moft other bafaltine groups. On 
the contrary, thofe of Monte Roflb rather affe& an ob- 
long or oval figure, as may be more particularly obferv- 
ed in the annexed reprefentation of one of them <*h The 
columns of San Giovanni meafure, one with the other, 
near a foot in diameter ; nor do they vary much in their 
iize; though this is often the cafe in fimilar groups, 
and is particularly obfervable in that of Monte Roflb, 
whofe columns fometimes equal nearly a foot in diame- 
ter, while others fcarcely exceed three inches : the com- 
mon width of them is about fix or eight inches. They 
differ, therefore, very confiderably in fize from thofe of 
the Giants Gaufeway; fome of which, as is well known, 
meafure two feet in width. I can fay nothing certain 
concerning the length of the columns of San Giovanni, 
fince they prefent only their tops to view ; the remaining 
parts of them being deeply buried in the hill, and in fome 
places intirely covered, as may be feen in the drawing. 
The columns of Monte Roflb, as far as they are viiible, 
meafure only from fix to eight or ten feet in height; 

(a) Fig. i. 

which 
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which is alfo a fmall fize, when compared with the height 
of thofe of the Giants Caufeway, fome of which meafura 
near forty feet. The columns of the Venetian groups 
manifeft, however, all the varieties of prifmatic forms, 
that are obfervable in thofe of the Giants Caufeway, and 
other fimilar groups. But they are commonly either of 
five, fix, or feven fides ; and the hexagonal form feems 
moftly to prevail , which, if I miftake not, is alfo remark* 
able in the Giants Caufeway, and, as I believe, in moft 
others. Nor is there lefs difference in the texture and 
qualities of thefe columns, than in their forms. Thofe 
of San Giovanni prefent a fmooth furface, and, when 
broken, appear within of a dark iron grey colour, mani* 
fefting alfo a very folid and uniform texture; in which 
chara6ters they correfpond with the columns of the Gi- 
ants Caufeway, and thofe of moft other bafaltine groupsi 
But the columns of Monte Roflb are very different in alt 
thefe refpe&s. For they have not only a very rough, and 
fometimes knotty furface ; but, when broken, manifeft a 
variegated colour and unequal texture of parts. I have 
broken feveral, and have conftantly found them of this 
heterogeneous chara£ler, and conclude, that the reft are, 
as ufual, of the fame ; nor do I apprehend, that, among 
the whole, there is a fingle column of an uniform colour 
and texture, like thofe of moft other groups. They are 
commonly fpeckled, as it were, more or lefs diftin&ly, 
and refemble an inferior fort of granite, of which Monte 
Roflb itfelf is formed, and which ferves as a bafe to the 
range of columns in queftion* It is, in general, not quite 
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fo hard as the Alpine and Oriental granites, and is fbmft- 
times even friable, like the Saxunt granites par ticulis pa~ 
rum adh&rentibus. anon. Min. 270. n. 1.; or, Saxum 
micaceum quart zofumfpat of umquefubfriabile. linn. Syft. 
Nat. torn. iii. p. 76. edit. Holmiae 1768. linn^us juftly 
obferves, that this fpecies of granite abounds in France; 
for I have lately f een large tra6ls of it in the neighbour-* 
ing provinces of Auvergne, Velay, and Lionnois; and 
apprehend, that it likewife abounds in the Vivarey, Ge- 
vaiidan, and Sevennes mountains; from the affinity db~ 
fervable in the phyfical geography of thofe countries. 
But it is equally common in Italy; for befides Monte 
Roflb, the bulk of the Euganean hills in general, of which 
that is a part, principally confifts of it ; and thefe hills oc- 
cupy a considerable tra6t in the plains of Lombardy. It 
is alfo common in the Tufcan and Roman States; the 
mountain clofe to Viterbo, on the road to Rome, is- in- 
tirely compofed of it. The Italians call itGraniteIk y and 
it much refembles the Lapis variolatus deicribed fry 
aldrovandus in his Mufeum Metallicum. Though 
partial fpots of this granite are often friable, especially 
about the furface, yet in general it is very hard; inft> 
much, that M. guettard, compares the granites of 
France with thofe of Egpyt^. The columns of Monte 
Roffo appear therefore of a different chara6ter from any 
hitherto defcribed by mineraldgifts, who only mention 
thofe of an uniform colour and texture* It has beea 

{b) Membires de I* Acad, pour 17S1. 

Vol. LXV* G obferved» 
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obferved, that the mafs of ftone in the hill above the 
Giants Caufeway, portions of which are reprefented at 
Fig. 9. in Mrs. drury's weft profpeft, is of the fame 
quality and texture with the columns themfelves ; which 
affinity I have conftantly obferved between other fimi- 
lar bafaltine groups, and the maffes to which they be- 
long. It is not therefore extraordinary, that the fame 
flxould alfo be obfervable, between the columns of Monte 
Roflb, and the fort of granite rock on which they Itand, 
and with which they feem, in a manner, intimately con- 
nected. For it is further remarkable, that the maffes, or 
ftrata, of this granite, though irregular, are yet ranged 
nearly in the fame dire<5tion with the columns above 
them, as may be obferved, if I miftake not, even in the 
drawing. But the great Angularity here is, that fuch a 
range of prifmatic columns fliould be found bedded, as 
it were, in a mafs of granite, and compofed nearly of the 
fame fubftance ; of which I never yet faw or heard any 
other inftance. This circumftancefeems therefore to ren- 
der the caufeway of Monte Roflb more curious and lin- 
gular than the famous one in Ireland is known to be, 
from the regular articulation of its columns ; the fame 
phenomenon having lately been difcovered at Staffa, one 
of the Weftern Iflands of Scotland. Different groups of ar- 
ticulated bafaltine columns have likewife been obferved 
in the province of Auvergne in France; particularly by 
M. beost dje varennes^ at Blaud near Langeac; and 

{*) Sage Elcmens de Mineralogie Docimaftique, Paris, 177a, 8vo. 
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by M. desmarests, near le Mont dOr<*h M. 6AGralf& 
mentions another near St. Alcon, iii the fame producer 
The Monte Roflb group is, however, not only curious in 
itfelf, but very interefting, on account of the great light 
it feems to throw upon the origin of granites in general, 
as I fhali have occafion to obferve more particularly here- 
after. It is remarkable that the columns, in the two dif- 
ferent groups of Monte Roflb and San Giovanni, preferve 
refpeftively the fame position, nearly parallel one With 
the other ; which is not commonly the cafe in other bafal- 
tine groups. For though the principal aggregate, which 
forms the Giants Caufeway, ftands in a direction perpen- 
dicular to the horizon; yet other fmall detached groups 
of columns alfo appear in the hill above, that affeft, by 
their pofition, different degrees of obliquity. Among the 
numerous bafaltine hills of Auvergne and Velay, in 
France> many of which I have lately vifited, and which 
feem to abound in thofe provinces more than in any 
other part of Europe, and perhaps of the known globe, 
nothing is more common, than to fee thecolumns of the 
fame group lying in all poflible directions, as irregularly 
almoftj as the prifms in a mafs of common cryftal. Nor 
is this variety of pofition fo obfervable in fingle columns, 
as in whole maffes, or ranges of them, wlikh often pre* 
fent themfelves, in the fame hill* difpofed in different 
jlratciy or ftages, as it were, one above the other* many of 
which affedt very different, and even oppoiite, directions* 

(d) Dc Rome Delifle Effaide Criftallographic Paris, 8yo, 17^ 

C z Thus, 
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Thus, for inftance, I have often feen a range 6f horizon- 
tal columns placed againft another, in which all have 
appeared perpendicular; while a third mafs, adherent to 
one or other of the former, and perhaps to both, has pre-* 
feiited itfelf, with its columns obliquely difpoieti* It ap~ 
pears then, that a perpendicular pofition, with refp&ft t*> 
the horizon,, is by no means a chara&eriftic peculiar ft* 
bafaltine cryftallizations, as hath been commoftly pre** 
tended* On the contrary,whole groups frequently occur, 
that exclufively afl€& p&rtic^lar degrees of obliquity ; as 
is evident in thofe of Monte Rofib, Sail Giovanni and 
many others. Nor is even the horizontal pofition, though 
lefc common, to be excluded, as I have? juii obferved; 
though I have never yet feen an entire group of columns 
fo difpofed. Such a group may, however, poffibly be 
found, among the great variety of iimilar jfazmoti&etoa., 
which thofe curious and moft interefting provinces of 
A^vergne and Velay prefent to our notice. The co- 
lumns of San Giovanni feem bedded in a kind of vtil-* 
canic fknd* which, in many parts of the hill, hstirely 
covers them; nor do I recollect whether any other i&- 
li&mafies appear, befides the columns : thefe, however, 
probably reft at bottom upon a bafe of bafaltine rock of 
the fame nature. Nothing is more common, in the pro- 
vinces of France jtjft mentioned, than to fee ifolated ba- 
faltine hilte ahnoft exclufively compofed of different lay- 
ears of columns, which prefent themfelves in ftages, one 
above the other, often without any other Jiratum be- 
tween them, refembling* in fome meafure, ft magna iicet 

composure 
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componere parvis, a huge pile or ftack of cleft wood. 
Though I do not mean to engrofs this Paper with my 
obfervations on the Auvergne and Velay bafaites, which 
I fhall refer to a future occafion, yet I canndt quit the 
fubje<5t without adding a few particular remarks, that 
immediately concern the prefent inquiry. Though 
the columnar cryftallization of Monte Roffb is the only 
one I have yet feen, or heard of, in a mafe of granite; 
yet other groups of columns have occurred to me in 
other parts, that are equally of a heterogeneous fubftance 
or texture, though different from thofe of Monte Roflo, 
as well as from the common bafaltes. But I fhall men- 
tion only one inftance, as the mofl pertinent to my pre- 
fent fubjeft, in the bafaltine hill, called Les Rameaux, 
near Ifenchaux in Velay. By their form, furface, in- 
ternal colour and texture, the columns of this hill par* 
take of the chara&ers both of the common bafaltine co- 
lumns, and of thofe of Monte Roffb before defcribed. 
They approach nearer to the fub-oval than the circular 
form; their furface is rough, though not knotty; and 
though they rather incline towards the dark colour, and 
hard uniform fubflance, as ufual ; yet, on breaking feve- 
ral, I found them unequal, both in colour and texture^ 
and fometimes interfperfed with irregular pieces or 
patches, as it were, of a heterogeneous hard fubflance, 
which, by its mica^ and fmall rhomboidal cryffcalliza* 
tions, much refembles a fort of granite I have frequently 
feen. The mafs, on which thefe columns ftand, is of the 
fame mixed character; and towards the bafe of the hill, 

a granite 



[ 14 3 
a granite predominates of the fame nature with that ob- 
ierved in the columns. It is alfo remarkable, that gra- 
nite in general, -throughout Velay and the neighbouring 
province of Auvergne, is frequently intermixed with the 
bafaltine, and other common vulcanic hills. I have ob~ 
ferved the fame in Italy, particularly in the Euganean 
hills near Padua, and on the confines of the Roman with 
the Tufcan State, about Viterbo, Bolfano, &x.; which 
tra&s are alfo moftly vulcanic. The mountain of Radico- 
fani, and its environs, with thofe of Aquapendente, are 
chiefly of the fame character; and near the lake of Bol- 
fano, by the road fide leading to Viterbo, is the group of 
prifmatic bafaltine columns defcribed by kircher in his 
Mundus Subterraneus( e) , and which is the only one in Ita- 
ly known to me, befides thofe of the Venetian State. But 
the profufion of bafaltine phenomena in the provinces 
of Auvergne and Velay is really furprizing. In a morn- 
ing^ ride, of about a dozen or fifteen miles, round Ifen- 
chaux, which is the center of the Velay bafaltes, I counted 
twelve diftin& groups of columns, in fo many different 
hills, detached, and at a diftance from each other; and as 
thefe prefentedthemfelvesto my view accidentally, with- 
out going out of the way in fearch of them, it is to be pre- 
fumed, that many others, in the fame neighbourhood, 
probably efcaped me. They alfo abound about Puy, the 
capital of Velay, and ftill more fo throughout all Au- 
vergne* Nor is it merely a church, a caftle, or perhaps 
a village, as in other countries, that fometimes crowns 

(t) Lib. viii. fe&« l. c. 9, &c. 

the 
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the bafaltine hills of Auvergne and Veiay* Whole cities 
are built upon them ; a remarkable inftance of which, 
among others, occurs in the epifcopal city of St. Flour in 
Upper Auvergne, which covers the fummit of a bafaltine 
hill, and boafts a Giants Caufeway for its foundation. 
This is more particularly feen at the fouth-eaft corner of 
the hill, above the bridge, and on the outfide, under the 
wall of the town ; which circumftances I mention, in cafe 
the fame curipfity fhould ever lead any other traveller 
into thofe parts; As St. Flour is confined to the ifolated 
fummit of a hill, and is very clofely built, the circumfe- 
rence of the walls fcarcely exceeds much above a mile ; 
but the fame caufeway continues from under the town, 
on the north fide, to a confiderable diftance through the 
remaining lower part of the fame hill, upon which the 
hofpital of the town is built. Under this hofpital to the 
weft, and by the fide of a road leading down into the 
valley from the town, the caufeway is quite open to view, 
for a great extent, prefenting the moft confiderable fuit, 
or continued range, of high columns, that I faw through- 
out the whole tour* Including the continuation of this 
caufeway, under the town, and the remaining part of the 
hill, it forms an aggregate of columns, which, for extent 
and importance,, may almoft be compared with the fa- 
mous Giants Caufeway in Ireland; with this fignal ad^ 
vantage in favour of the Auvergne group, that it affords 
the foundation to a confiderable city. The columns of 
St. Flour differ alfo from any I have yet feen* Among 
other Angularities, which I fhall not confider at prefent, 

I obferved, 
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I obferved, that their (hafts, though of the ufual prifma- 
tic form, are neverthelefs fometimes wreathed, or twitted* 
like the artificial, round, and fpiral columns, that are of- 
ten, though barbaroufly, introduced in buildings. The 
fubftance of thefe columns is, however, of the common 
fort, like that of the columns of San Giovanni, and the 
Giants Gaufeway. The town ofChillac,a few miles above 
old Brioude, on the river Allier, in Upper Auvergne, is 
alfo built on a Giants Gaufeway, confifting of high, ftrait, 
but unjointed columns, which are open to view towards 
the river. But I fhall give no further inftances of this 
kindatprefent; only muft beg leave to obferve, before 
I quit the fubje6t of prifmatic columns, that although 
no group of them has hitherto been difcovered in our 
ifland, yet I am perfuaded, that the mountains of Wales 
contain one; having, in my tour of that country, ob~ 
ferved feveral large pieces of fuch columns at Towen, 
on the fea coaft of Merionethfhire, not far from Dolgel- 
thy: particularly about Towen church-yard, where they 
are ufed as polls. I could not learn from whence they 
came, but ihould fufpe6t, from the chara<5ter of the adja- 
cent country, that they are found in the mountains to- 
wards Dolgelthy, and probably fomewhere about the fa- 
mous Gader Idris. For I afterwards obferved, in my af- 
cent of that mountain from Dolgelthy, that its predo~ 
minant mafs appeared to be a fort of verifiable ftone, 
feemingly of igneous origin, and which I fhall here take 
occafion to obferve greatly prevails in North Wales, par- 
ticularly in the three Alpine Counties of Merioneth, 
Montgomery, and Carnarvon. Having 
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Having dwelt a little upon the fubje&of bafaltine orga- 
nization, I lhall beg leave to add a few remarks concerning 
the origin of thefe bodies . The fy ftematical mineralogifts, 
in general, affignthe fame common origin to moft lapide- 
ous folids, which they fuppofe to be generated by depofi^ 
tion from an aqueous fluid. In whatever manner, there- 
fore, the prifmatic bodies in queftion are claffed upon fuch 
a principle, no adequate idea can thence be afcertained 
concerning their origin, which feems manifeftly different.. 
For furely the ftru£ture and other phenomena of thefe bo- 
dies fufficiently prove them to be cryftallizations or con- 
cretions of a particular kind, and generated immediately 
from an igneous fluid: for they are not only peculiar to vul- 
canic traits of country; but differ, in every refpedt, from 
common cry ftals produced from an aqueous fluid. Every 
one knows, that the latter are formed Jlratumfuperjira- 
turn, by a flow and fucceffive depofition andy^Atftf-pofi- 
tion of parts, as hath been proved fatisfadtorily by c ap- 
peler, linn iEUs, and other writers on this fubjeft. The 
fame mode of generation is more particularly explained 
by steno, in his excellent treatife Defolido intra folidum 
naturaliter contento. But this mode does not feem at all 
reconcileable with the bafaltine cryftallizations in quef- 
tion. For however thefe bodies may vary in their tex- 
ture, none of them, notwithftanding* afford the leaft in- 
dication of an origin common to other cryftals ; but feem 
rather the effects of fome intrinfic principle of organiza- 
tion, by which they appear to have been produced fimul- 
Vol.LXV. D taneoufly, 
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taneoufly, in a manner, upon the confblidation of the 
whole mafs of matter, in which they lie, and with which 
they conftantly bear the greateft analogy, as I have be- 
fore obferved. It is further remarkable, that common 
cryftals are parafitical bodies; whereas bafaltine crys- 
tallizations, notwithftanding the peculiarities of their fi- 
gures, rather feem to form integral parts of the maffes 
to which they adhere; and feem to acknowledge, with 
them, one conlmon and fimultaneous origin; like the 
rhomboidal and other cryftallizations in granites, and 
other fimilar vitrifiable compound ftones. Nor does the 
common flow and limited principle of cryftallization 
feem at all adequate to fo great an effedfy which feems ex- 
clufively attributable to an igneous fluid, on the general 
concretion of which, the organic principle may be fup- 
pofed to have operated fimultaneoufly in a large mafs, 
and produced thefe bodies in the fame maimer as a lin~ 
get of metal concretes at once in the mould. No other 
mode of generation feems reconcileable with the phe- 
nomena of bafaltine aggregates, as I fliall more fully 
prove in the account of thofe of Auvergne and Velay. 
Nor do I pretend to determine how ftridtly this fimulta- 
neous concretion of parts may be applied to the organi- 
zation of fuch bodies, having ufed that expreflion rather 
in oppofition to the flow and interrupted fucceflion, that,to 
all appearance, takes place in the formation of common 
cryftals. It feems alio further evident to me from the 
phenomena, that prifmatic bafaltine crystallizations* 
and other regularly figured vulcanic groups (for others 

have 
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have lately occurred to me in Auvergne and Velay, which 
have never yet been confidered, and of which I fhall 
hereafter give an account) it feems, I fay, evident to me # 
that fuch regular bodies have been generated locally, and 
not in the midft of thofe violent convulfions of Nature, 
which are commonly affigned for the origin of vulcanic 
mountains in general. That the principle of organiza- 
tion, whatever it be, operates locally, in the formation of 
thefe bodies, appears, I think, fufficiently evident from 
the regular difpofition and other particular characters of 
their groups. For notwithftanding the various directions 
of the columns, and mafles compofed of them, in the dif- 
ferent groups, as I have before obferved; yet, in other 
refpeCts, the greateft regularity of difpofition is common- 
ly obfervable. They iormjlrata*, which are uniformly 
organized, difpofed in particular directions, and often 
conftant in the fame to a great extent. T\lg& Jlrata not 
only manifeft a parallelifm between their regularly fi- 
gured parts, but in their whole aggregates; which often 
form extenfive horizontal beds, and of an equal thick- 
nefs throughout. This parallelifm is alfo equally re- 
markable in groups that are compofed of many Jlrata\ 
as I have particularly obferved in thofe of Murat, and the 
Caftle Hill of Achon, in Upper Auvergne; in which the 
columnar Jlrata are not only parallel in themfelves, but 
preferve, in their pofition, a parallelifm with the other 
jlrata of the refpeCtive groups, which lie in regular ftages, 
one above the other: and fince thefe groups commonly 
form, in a manner, integral parts of the mafles, or moun- 

D 2 tains, 
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tains* in which they are found, and thefe manifeft alfo 
fome affinity in their ftru<5ture; it feems moft reafonable 
to affign to both one common origin. The received 
notions, concerning the mode of origin of vulcanic hills, 
do not therefore feem intirely to correfpond with the 
phenomena of Nature; fince naturalifts generally fup- 
pofe, that they have all been thrown up, from the bowels of 
the earth, by fubterraneous explofions, like the Monte 
di Cenere, near Puzzuoli, in the kingdom of Naples, the 
ifland of Santorino in the Archipelago, or the eje&ed en- 
trails of Vefuvius andiEtna. But furely this muft appear 
a miftaken notion to anyone who compares thefe tumul- 
tuary and inordinate aggregates, with the regular vulcanic 
organizations before defcribed. For in fa<5t, what does 
Vefuvius, J£tna, the Monte di Cenere, and fuch like 
eruited piles* prefent to us but a heap of ruins, which 
evidently manifeft the cafual and extraordinary caufe, to 
which they avowedly owe their origin? But this origin 
feems irreconcileable with the regular ftru&ures before 
mentioned, as may perhaps fatisfa&orily appear, from 
my considerations on the particular phenomena, that 
characterize them. And though it is very poffible, that 
fuch organizations may fbmetimes take place upon the 
concretion of liquified matter thrown up in vulcanic 
eruptions ; yet, however fimilar they may be, from the 
nature of their origin, I can hardly imagine they can 
form other than imperfeit and irregular mafles. For 
however wonderful the rivers oilava of Vefuvius or M&- 
na may appear to us ; they, in reality, are but partial and 
4 tumultuary 
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tetmultuaity efforts of nature, that by no means feem ade- 
quate to die production of a Giants Caufeway, or the ba* 
faltine organizations of Auvergne and Velay, feveral of 
which continue, almoft uninterruptedly, for many miles. 
This I have more particularly obferved in the folitary 
and horizontal bzMtineJlrata that cap the high, though 
flat, vulcanic hills in Auvergne, and the adjacent part of 
Velay; as may be more particularly feen at the brows of 
thofe hills in the refpeCtive vallies. The celebrated M.de 
BXiFTQUy. fpeaking of thefe hills, ftyles them Des plaines 
en montagneSi qui farment dies pays au dejjus des autre s 
paisW. They alfo prove the miftake of fome naturalifts, 
who f alfely ascribing to vulcanic hills in general the fame 
origin, as to Yefuvius and ^Etna % exclvifively affign to 
them aMb the fame conical or orbicular forms. But, if I 
miftake not, the particular and relative characters of ba- 
faltine, and other regular vulcanic organizations of the 
like kind, contradict a cafual and tumultuary eaufe, and 
evince the neceflity of their local origin upon a more 
fteady and uniform principle. I fhall alfo further ob- 
ferve,that I never faw any certain veftige of a regular 
crater in any fpot characterized by fimilar organizations ; 
whichy as I before remarked, form, in genera], integral 
parts of the maffles to which they adhere, and which alfo 
frequently manifeft an analogous ftrudture, however ir- 
regular. And fo far are they from reprefenting the ruin- 
ous fcenes of Vefuvius or ^Etna, that they often afford no 
loofe or ifolated mafles, except fragments of the columns 

(f) Hiftoire Naturelle,. torn. ii.p. i.i* 
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of fiieh groups, which have given way through time. 
This I have more particularly obferved in the vulcanic 
and columnar hills of Ifenchaux in Velay ; in which the 
groups of columns are often fo united with the body of 
lava^ that they form, in a manner, but one folid, though 
figured mafe. Monte Roflb is precifely of this character; 
nor did I obferve a fingle column, or fragment even, 
loofe; thofe in the drawing being merely introduced to 
ihow the forms of the columns. Neither are there here, 
or in the bafaltine hills near Ifenchaux, any ligns of a 
crater: on the contrary, thefe hills, as well as Monte 
Roflb, are moftly terminated by regular convex fummits, 
that form a folid mafs. And that fufed mafles fhould 
frequently concrete in fuch a form we need not wonder, 
if we refle& on the effervefcent and expanfive property 
of fire. The phaenomenon of horizontal vulcanic hills 
is accountable upon another principle, and feems chiefly 
to depend on the ftate of thofe hills before their ignition; 
as I-fhall endeavour to prove in my account of thofe of 
Auyergne ; and of which the vulcanic hills of the Vero- 
nefe and Vicentine diftri<5ls afford alfo Angular inftances, 
which I fhall now confider. It is difficult to fay in 
what ftate vulcanic hills of a particular and regular ftruc- 
ture, like the bafaltine hills, for inftance, may have pre- 
exifted, before their alterations by fire, fince they afford 
evident proofs, not only of a liquefa<5tion, but of an in- 
tire new organization ; by which means all marks of their 
former characters are totally effaced. Notwithftanding 
Which, fince thefe organizations are generated locally, 
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fome light is often to be had, even in this difficult queftion, 
and merely from the phyfical geography of the country, 
independent of the particular ftruCtureof the hills them- 
felves. For countries have their external characters, ac- 
cording to the nature of the hills that compofe them ; 
though thefe characters feldom form a part of the geo- 
grapher's inquiries; geography having never yet been 
formally confidered, but as fubfervient to civil hiftory. 
I fhall not enter particularly into this queftion at prefent ; 
only fhall obferve, that the difference, in the external 
characters of mountains, according to their internal ftruc- 
ture, is eafily feen, on comparing, for inftance, the out- 
ward forms of mountains of granite, or other fimilar vi- 
trifiable compound ftones, which are of an irregular 
ftruCture, with thofe of limeftone, which are commonly 
formed in regular Jlrata. Signal examples of this are 
obfervable in the chain of mount Jura, which is exclu- 
fively calcareous, and of a horizontal fummit, and that of 
the Alps, whofe highefl mountains are moitly of granite, 
and terminate in pics, pyramids, and other irregularly 
pointed forms, according to the nature of fuch moun- 
tains. When therefore a remarkable fimilitude is ob- 
fervable, between the forms and difpofition of the hills 
and vallies of a vulcanic diftriCt, and thofe of other coun- 
tries of a certain character, that have not fufFered by fire, 
it is reafonable enough, upon the principles before adopt- 
ed, to fuppofethe fame fimilitude even in the primary 
ftruCture and qualities of the former, however they may 
have been obliterated by the intervention of fire. The 
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vulcanic diftri&s of Auvergne and Velay, as well as thofe 
of the Venetian ftat6, afford proofs enough of the truth 
of this opinion ; but I fliall confine myfelf at prefent to 
the latter, and particularly to the phenomena of this 
kind, which I obferved in the Vicentine and Veronefe 
mountains, and which, if I miftake not, will appear de- 
cifive in the queftion before us, 

Th efe mountains occupy the lower fldrts of the Alps,on 
the north fide of Lombardy, and are partly vulcanic, and 
partly of limeftone. They form fub-divifions, or lateral 
branches of the great chain of the Alps, from which they 
diverge, nearly at right angles, and extend in a fouthern 
direction, and parallel with each other, towards the plain. 
Some of thefe branches are intirely of limeftone, without 
any lava; others are compofed of a mixture of both; and 
others again are exclusively vulcanic. I have rode from the 
point of one of them near Montebello, in the Veronefe 
territory, to Bolca, always upon lava> for the diftance of 
near twenty miles. It is along this branch, by the fide 
of the valley leading to Bolca, and about four or five miles 
fhort of it, that the caufeway of San Giovanni Illarione 
before defcribed is fituated. The whole folid mafs of 
this branch, as far as I could obferve, is almoft intirely 
compofed of lava, which, about the fkirts and furface 
particularly, is of various kinds, Among others very cu- 
rious, I remarked fome, at the foot of the caftle hill near 
Montebello, concreted in different maffes, which, by their 
extreme hardnefs, heterogeneous texture and colour, very 
much refemble an ordinary fort of porphyry* But I faw 

no 
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no granite mixed with the lava, in thefe lower limeftone 
ikirts of the Alps, though it abounds fo much in the 
neighbouring Euganean hills, as well as in Auvergne 
and Velay, as I before obferved. Notwithftanding the 
general vulcanic character of this branch of Montebello, 
its original ftru£hire and characters are ftill very evident, 
and perfeitly correfpond with thofe of the neighbouring 
branches, that have never fuffered fire. For though fome 
new igneous modifications have accidentally and partial- 
ly taken place about the fkirts and furface of this branch ; 
yet in other more internal parts, not only the original 
horizontal poli tion and parallelifm of the Jir a ta are raa- 
nifeft, but fmall, though integral parts of thofe Jirata, 
here and there, remain unburnt, and fliow their calca- 
reous qualities, ftru&ure, and extraneous contents, per- 
fectly fimilar to thofe of the other neighbouring moun- 
tains, that have never fuffered by fire. This I particu- 
larly obferved along the brows, or upper Iztzvzijlrata of 
the vulcanic branch juft mentioned, above the valley be- 
tween Sorio and Montebello. The famous foffil fifh quar- 
ry at Bolca, fo well known to all the curious in Europe, 
is only an unburnt, calcareous, and flaty point, or fide 
promontory, as it were, of the higheft part of the fame 
vulcanic branch, that defcends into the valley, from the 
church and village of Bolca, which are built upon it* 
This point within unites immediately with the lava^ 
forming, in a manner, an integral part of the fame hilL 
In other parts again; and particularly at Ronca, alfo in 
the Veronefe territory, a few miles to the north-weft of 
Vol. LXV. E Montebello, 
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Montebello, though themafs is converted intirely to /avar t 
and has evidently concreted from a fufion, yet the ma- 
rine foffil bodies, originally contained in ih^Jirata^ are 
diftinguiihable, and even diftinCt in the lava, though va- 
rioufly disfigured. Another obfervation I made, and 
which appears to me very interefting, is, that moft of 
thefe branches, in the Veronefe and Vicentine territories, 
whether marine, vulcanic, or mixed, ftill preferve nearly 
the fame external characters, directions and parallelifm, 
exclufive of the trifling alterations produced at the furf ace 
of the latter, as I before obferved. It feems, therefore, 
fufficiently evident, that fire not only operates locally on 
lapideous folids, but often alfo in fuch a manner as not in- 
tirely to deltroy all marks of their primary organization 
a#d qualities, much lefs to alter their difpofitions, and 
the external characters of the maffes or mountains, they 
form. And though all traces of the primary organiza- 
tion of thefe mafles maybe effaced by new modifications, 
yet often fufficient proofs remain of their former charac- 
ters, in the forms, direction, and difpofition of the moun- 
tains they compofe, as appears from the inftance I have 
juft confidered, and is ftill more ftrongly confirmed by 
the phenomena of Auvergne and Velay, which I lhall 
confider upon a future occafion. It does not, there- 
fore, feem impoffible, nor even difficult, to trace the lead- 
ing original character of a country, though it has fuf- 
fered by fire a new modification of the Jlrata that com- 
pofe it. And the vulcanic mountains before defcribed 
not only afford evident marks of their having pre-exifted 
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in another ftate, but manifeft ajfo plainly their primary 
qualities and ftru&Ure, and equally prove, by their par* 
tiaalar directions, that they never can have been thr<*wii 
up fortuitoufly, from the bowels of the earth, like the 
Monte di Cenere, &c, ; but have fuflered fire infiatu qw* 
or locally, without the leaft appearance of fubyerfion, or 
change of place. The fame feems alfo very probable of 
many other mountains, that are purely vulcanic, from 
the neceflity of the local origin of their particular orga- 
nizations, which I have beforeconfidered; andfuppofing 
even that fuch mountains manifeft no internal nor ex- 
ternal figns of their primitive ftru&ures or qualities* 
From the preceding obfervations it appears, I think, evi- 
dent, that fubterraneous explofions and eruptions are 
merely accidental phenomena, that are by no means ef- 
fential to the production of all vulcanic mountains, as 
has been commonly imagined. This notion feems to 
have proceeded from the affinity often obfervable in the 
qualities and external forms of many fuch mountains, 
and thofe of real volcanos. But I have already obferved, 
that there are ihany vulcanic mountains of a totally dif- 
ferent form from the common volcanos; and though 
their lava may fometimes be fimilar in its qualities, yet 
the regular organization of it, in the former, frequently 
makes a moft eflential difference. For, as I before faid, 
what does Vefuvius or ^Etna prefent to us but a heap of 
ruins, which give us not the leaft idea of the ftru&ures to 
which they belonged? And though they may lead and 
enlighten the chymift, yet they afford but little inftruc- 
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tion to the phyfical geographer, a coriftant famfcnefe of 
phenomena occurring every where. Nor have we any 
foundation, from the external appearance of fueh moun-r 
tains, to conclude, that all others, that have fuffered fire, 
are of the fame character, We fee nothing but a heap 
of ruins, caft up from their bowels, and we are apt to 
imagine, that fuch inordinate materials compofe the in* 
tire mafs ; and analogy, too often feducive in fimilar mat- 
ters, leads us to conclude the fame of other vulcanic 
mountains in general. But I am much inclined to think, 
that the materials thrown up by burning mountains, 
are only lodged fuperficially, as it were, on their fides; 
and though they may confiderably increafe their bulk, 
as well as alter their form, yet they do not feem to con- 
ftitute* the intire mafs ofthofe mountains, as might be 
reafonably imagined from their external appearance. 
For it has been obferved, both by padre delatokre, 
M. de la landed, and others, that the inner fides even 
of the funnel of mount Vefuvius preferve manifeft vef- 
tiges of its primary organization, in regular, parallel, and 
nearly horizontal Jirata^ like thofe of other common 
mountains. And does it not appear more than probable 
from hence, that an original mountain lies under the 
lava of Vefuvius, ferving in a manner, as its bafe, and 
which, whatever local alteration it may have received in- 
trinfically, from the fubtle element, that waftes its bow- 
sis, ftill maintains its primary undifturbed ftru&iire, like 
the vulcanic mountains of the Veronefe territory be- 

(g) Voyages d'ltalie, torn. VII. p. 169, 176, 
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fore defcribed. It is not therefore likely, that the whole 
of mount Vefuvius ftiould have been made at feveral 
times, by the earth and cinders flung up out of the 
mouth, that lies in the midft of them, the allies falling 
down the fides of it, like the fand in an hojar-glafs, as 
Mr. addison ^ particularly obferves, and as moft peo- 
ple are naturally enough apt to think. And however 
confiderably the bulk of this mountain may have been 
increafed, by the loads of lava thrown out at the feveral 
eruptions; yet no great addition feems to have acceded 
to its height, if the obfervation juft mentioned be true; 
which, though I have never had it in my power to verify, 
yet I readily believe ; not only on account of the refpe&a- 
ble authorities above quoted, but alfo from its confiitency 
with other fimilar and indifputable phenomena, of which 
the vulcanic branch of Montebellp before defcribed af- 
fords, if I miftake not, no inconfiderable proof. Nor does 
it indeed appear agreeable to reafon, that mountains of 
great height, where volcanos exift, lhould be entirely vo- 
mited up in this manner; fuch volcanos feeming to re- 
quire a folid and permanent channel for the violence and 
frequency of the effe&s they produce. It feems there- 
fore, that a way or channel only has been opened, by an 
original effort or explofion, through mount Vefuvius, 
which has fince been deeply buried by the materials fuc- 
ceflively thrown up* from its bowels, in the feveral erup- 
tions. And I am inclined to think the fame of mount 
iEtna, from its fuperior height, though I am uncertain 

(b) Travels, p. 184. 
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whether borelli, or any other of its hiftoriogtapher^ 
takes notice of any fa<a, by which tbi$ conje&ure is 
proved. The fame feems afefo probable, for fimilar rea* 
fans, of mount Hecla, the Pic of Tenerifj 8tc. And if 
this be true of fingle or ifolated volcanos, hke Vefuvius 
and iEtna, that carry fuch ftrong external marks of hav* 
ing been excluiively produced by the accumulated lm$ 
of eruptions, much more is it likely to be fo of others* 
that are not only considerably higher, but form parts of 
a continued phain^ like the Volcanos of the Andes, as I 
imagine. Is it not, moreover, highly improbable, that 
Chimborofo, which is one of thofe volcanos, and the 
higheft mountains in the known globe, meafuring, ac- 
cording to the French academicians, 3220 toifes, which 
exceed four Italian miles, allowing 764 toifes to a mile; 
is it not, I fay, highly improbable, that fiich a mountain 
fhould exelufively owe its origin and formation to the 
accumulated materials of eruptions only? May not the 
fame be faid of the mountains Antifana, Kotopacfi, Pi- 
chincha, and the other volcanos of the Andes, of which 
fome are little inferior in height to Chimborofo, and 
conftitute in general the higheft parts of that vaft chain? 
And though the fummits of theft mountains, in all pro- 
bability, form ifolated points, yet, I prefume, they unite 
in an uninterrupted mafs below, like other chains of 
mountains. And if this be true, it is hardly credible, 
that the mafles where thefe volcanos refpeftively exift, 
can have been indebted folely to them for their origin, 
or that they can have been fortuitoufly caft up from the 
7 bowels 
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bowels of the earth like the Monte di Cenere, the ifland 
of Santorino, &x. If they form integral parts of a con- 
tinued chain, as it is natural to fuppofe, is it not even 
abfurd to imagine, that they can have had fuch an ori- 
gin ? Is it not, on the contrary, rather to be preSumed, 
that channels only have been opened along this chain, 
by different explofions, where thefevolcanos refpedtively 
exift; and that the fides of thefe channels form integral 
parts of its original ftru<5ture, as in the cafe of mount Ve- 
suvius before remarked, and which here Seems to receive 
the ftrongeft confirmation. For however the eruptions 
of the voleanos of the Andes may have loaded their fides 
and fummits in particular parts ; yet Surely inferior mafles 
exift of a much prior origin, and whofe continuity Suffi- 
eiently feems to prove, that fuch eruptions are, relatively, 
only accidental phenomena. This reafoning is, how- 
ever, grounded upon the fuppofition, that the Andes 
form a continued chain, like that of other fimilar moun- 
tains ; and, as I prefume, they do. From the preceding 
obfervatlons it feems therefore evident, that whether vul- 
canic mountains preferve, or not, veftiges of their ancient 
and primitive ftate, or in whatfoever manner they ap- 
pear to have been newly organized ; few of them feem 
to have been intirely thrown up from the bowels of the 
earth, like the Monte di Ceriere, &c. On the contrary, 
they moftly appear to have pre-exifted in another ftate ; 
and to have Suffered by fire only locally, and more or lefs 
partially, of which I have given Sufficient proofs ; or, 
having afforded only paflages to explofions and eruptions, 

are 
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are partly in an original ftate within, and partly increafed 
by new and adventitious materials Superadded to their 
furface by fucceffive eruptions; as feems to be the cafe 
of the vulcanic mountains of the Andes, mount Vefuvius, 
and probably of moft other volcanos of any great height; 
more efpecially where they form parts of continued 
chains. And if fo few of the extinit vulcanic mountains 
appear to have been thrown up, from below the com- 
mon furface of the earth, like the Monte di Cenere, 8tc. 
nor eventhofe intirely which manifeftadlual volcanos; it 
feems highly improbable, that other common mountains 
fhould have had fuch an origin ; as many refpecStable wri- 
ters co have been inclined to think ; and ftill more fo, that 
fuch fhould have been the fole origin of all mountains ; as 
a late Italian writer < k > on the theory of the earth has very 
unfuccefsfully endeavoured to prove. It alfo plainly ap- 
pears, if I miftake not, from what has been before faid, 
that the phaenomena of recent volcanos are very little cal- 
culated to give us much inftru6tion about the more cu- 
rious igneous concretions, and the origin of vulcanic 
mountains in general ; and that a few days tour in fuch 
countries as Auvergne, Velay, and the Venetian ftate are 
worth a feven years apprenticefhip at the foot of mount 
Vefuvius or iEtna; where nothing but a heap of un- 
inftru6tive ruins, and a famenefs of phaenomena appear. 
And fince our ideas, concerning vulcanic efFedls, have 

(i) hooke's Philofophical Difcourfe on Earthquakes in his pofthumous 
Works, ray's Phyfiological Difcourfe. raspe Specimen Globi Terraquei. 
(k) moro de Croftacei che fu i Monti fi troyano. 
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beenalmoft exclufively drawn from recent volcanos, we 
cannot much wonder if they yet remain fo imperfedh 

Having dwelt a little, in the courfe of this paper, on 
the phyfical geography, and particular vulcanic pheno- 
mena of Auvergne, Velay, and the Veronefe and Vicen- 
tine territories; I ftiall beg leave to add a few obferva- 
tions of the like nature relating to the Euganean hills ; 
more efpecially as they produce other vulcanic concre- 
tions equally curious, and of a very different character 
from any obferved in the provinces before mentioned* 
The Euganean hills form an irregular group in the plain 
of Lombardy, about feven miles nearly fouth by weft 
from P^dua, and fextend from north to fouth as far as 
Efte. The moft considerable part of them compofes an 
irregular fort of chain, which extends in the above di- 
rection; while other parts are feverally detached, and 
form ifolated mountains about the fkirts of this chain, 
particularly on the north-eaft fide, towards Abano. The 
outer fldrt of the intire group may meafure perhaps from 
thirty to forty Englifti miles. The external characters 
of this group exa&ly correfpond with the forms com- 
monly afcribed by natmralifts to vulcanic mountains in 
general ; fince the points of the chain before mentioned, 
as well as the ifolated members of it, are of various coni- 
cal, orbicular, and elliptical fhapes. As this group, there- 
fore, refts upon a perfeft plain, it makes a very lingular 
appearance, and exactly anfwers to the following lines of 
Ovid<% which, I hope, I may therefore be permitted to 
infert, though in a philofophical paper, 

(/; Met. lib. XV. 
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Extentam tumefecii bumum> ceufpiritus orif 
lender e mjic am fokt y out direpta bicornis 
<ttrga capri\ tutmr ilk loci permanjit r et alti 
Collis habetfpeciem^ hngoque induruit avo. 
The vulcanic hills immediately round Ifenchaux in Ve~ 
lay affe£t alfo the fame forms ; but as they are mixed 
with other hills of a different form, and the country 
about them is broken and irregular, they da not produce 
ib fingular an effect as the Euganean hills, which fud- 
denly rife from a perfect level. I am in formed, that there 
is a fimilar> though fmaller group of ifbkted vulcanic 
hills in a plain of Dalmatia, nearCofibvo; and another 
group of hills, nearly of the fame forms, in the county 
of Down, in Ireland, and called the Mourn Hills ; which, 
like thofe near Padiaa, confift> as I am informed, moftly 
of granite and to&iu The Ei^ganean hills have, more- 
over, a fuperficial and partial covering of flaty and cal- 
careous Jirata, of pofterior origin, and that manifeft no 
marks of having fuffered by fire. Such Jlrata flightly 
cap mount Venda, whfchisthe higheft among thefe hills; 
though of no very confidferable elevation, meaftiring 
only about 2.5 2 French toifes above the Venetian La- 
gunes, according to abbe Toaldo, profeflbr of aftafonomy 
at Padua* who lately, at my jrequeft, obligingly took its 
elevation, from the obfervatory at Padua. From the lava 
and granite mixed together in the Euganean hills, they 
bear an affinity with thofe of Auvergne and Velay ; but 
differ from them by the iuperincumbfcnt nnhmntjiraia 
of Lime-ftone. This they call SeagUa, or ScaglMa, from 
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its bsing compofed of thin flaty Jtrata^ which are of a 
yellowifh colour, and contain a few veftiges of foffil ma- 
rine bodies, but no regular bed of them. Sometimes an 
irregular maft of marble is found among theScaglia, and 
near Arqua particularly, of a moft beautiful kind, much 
refembling the noted Florentine figured marble; with 
this further addition, that, befides the ruins it reprefents, 
it is aifo variegated by frequent dendrites, which, if I 
miftake not, are very uncommon in the former. Part of 
the tabernacle of the great altar in the church at Arqua 
is of this marble, whichalfo takes a moft beautiful polifh. 
If Vauclufe, near Avignon in France, is become cele- 
brated from the memory of the plaintive and eloquent 
fetrarch, Arqua ought ftill to be more fo; fince not 
only his remains lie there, in a texgsfarcopbagus, of red 
Veronefe marble, in the church-yard; but his villa at 
Arqua is ftill in being, and preferves fome paftoral and 
historical frefco paintings, of himfelf and his laura, of 
no inconiiderable merit. His great armed chair, and the 
ikeleton of his favourite cat, are alfo ftill in being. This 
villa was his retreat, during his refidence at Padua, where 
he was a canon of the cathedral. The common kmaiB 
not fo frequent among the Euganean hills as in the pro- 
vinces of Auvergne and Velay, and feldom forms intire 
hills, which are moftly of granite, on the furface of which, 
where there is no lime-ftone, the lava is partially and fu~ 
perficially fcattered, and fometimes mixed even with the 
mafs of granite. I have already obferved, that the prif- 
matic group of Monte Roflb is nearly of the fame fort of 

F z granite 



C 36 1 

granite with the hilly and is the only one in thofe parts; 
the common vulcanic tra&s affording nothing fimilar* 
Having dwelt fufficiently on this group, in the begin- 
ning of my paper, I ftiall briefly add a few obfervations 
on the phyfical topography of Monte Roflb itfelf, with 
an account of fome other of its vulcanic produ&ions, not 
lefs curious than the group of columns before defcribed* 
Monte Roflb is ifolated from the principal chain of the 
Euganean hills, of an orbicular form, and meafures about 
a mile and a half in circumference at the bafe. It con- 
lifts principally of gray granite, which is difpofed in 
blocks, and irregularly perpen<Hculary?r#ta. I have al- 
ready mentioned the quality of this granite, and its re- 
iemblance with that of Auvergne and Velay. Towards 
the furface of Monte Roflb, it appears fometimes rotten, 
or friable, and porous, as it were, like a motley kind of 
lava, which I have frequently feen. Rut I was furprifed, 
on examining the granite mafles of Monte Roflb, to find 
in them pieces of common porous brown lava, which 
did not appear to be cafually lodged there, and of extra- 
neous origin (like the rounded pebbles in pudding ftone, 
and other aqueous Jlrata) but manifeftly Teemed to form 
integral parts of the mafs itfelf, and to have concreted 
with it at the fame time* I obferved a fimilar fort of po* 
rous lava, but of a black colour, in the granite of the 
caftle hill at Moncelefe, near Efte* at the fouth eaft ikirt 
of the Euganean hiUs; and I doubt not but the fame is 
common to others. This fa£t, added to many others, 
which I fhall not infift upon at prefent, feems ftrongly 

to 



t 37 3 

to confirm an opinion, which I have long entertained of 
the igneous origin of granites in general; fome further 
proofs of which I Khali hereafter confider. A dingy red 
ochrous earth covers partly the furface of Monte Roflb* 
from whence probably proceeds the name given to the 
hill ; rqffb, in Italian, fignifying red. Much iron fand alfo 
abounds here, as it commonly does about other vulcanic 
and granite mountains or trails in generaL Among the 
figured concretions of Monte Roffo, I obferved a fmall 
open perpendicular bank, at the eaft end of the hill, 
which prefented a group of a very peculiar ftru&ure. It 
is formal by an aggregate of angular bodies, laterally 
ranged together, like balfantine columns, but in a hori- 
zontal dire&ion, with their tops in front, and prominent, 
as they are reprefented in the figured Thefe promi- 
nencies are of a globofe form, and made rough by a num- 
ber of finall cryftalliizations, of a parallelipepid figure, 
that are concreted in the mafs, which is of a yellowifh 
colour, and rather friable fort of vulcanic fubftance, in- 
fcmueh that I could not feparate, or ifolate the bodies fo 
far as precifelytodeterminetheirparticularform, though 
a correfpondent continuation of the external angles ap- 
pears within, and they feem to contract a little, pyra- 
midically, like the ifolated body figured (*\ and which 
jfeems to be fomewhat of the fame kind, but of a much 
harder fubftance. This is alfo from a part of MonteEoflb 
near the prifmatic columns* Though, as I before faid, 
there are very few of the Euganean hills thatintirely 

(m) Fig* 3U (n) Fig. 3. 
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corifift of common bafaltine, or other tava y like thofe of 
Auvergne, Velay, and the Vicentine and Veronefe terri- 
tories; yet fome there are, and very curious, which I 
•Shall briefly defcribe. Monte Nuovo, or the New Moun- 
tain, about a league to the fouth of Abano, and near Bat- 
taglia, is one of them. Though connefted with the prin- 
cipal chain of the Euganean hills, by a depreffed neck, or 
ifthmus, yet it contains no granite, or lime-ftone, like the 
reft of that chain, but is formed exclufively of lava, of 
various kinds, and different from any lava I obferved 
about thefe hills. Great part of its furfacej efpecially 
about the top, is very rough, knotty, and finuous, and 
manifeftly appears to have concreted from a fufion by 
fire. The fkirts andbottoms of it equally prove the fame, 
confifting moftly of another fort of mixed and congealed 
lava, which the Italians call lava brecciata, from its re- 
semblance to the Breccia marbles. It is formed by many 
broken and irregular fragments, that have been acci- 
dentally licked up, as it were, or collected by* the lava, 
while melted and running, and concreted with it, witita- 
out however fuffering fufion. Large broken mafles of 
this lava are feen about the foot of the hill, very much 
refembling fragments of ancient Roman buildings ruin- 
ed; infomuch, that I miftook for fuch the firftmafs I 
faw, under a part of the hill, called II Monte della Croee, 
from the church built upon it. The manner in which 
the Romans were accuftomed to fill tip the inner parts 
of their thick walls ? within the facings, exa6tly refem- 
Mes this kind of Breccia lava; fince they ufed irregular 
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bits of ftone, omfufedly thrown into, and cemented with 
a large body of mortar. This kind of lava is common 
enough about Vefuvius, and other recent volcanos ; and 
alfo occupies large tradts in Upper Auvergne, efpecially 
between Murat and Aurillac; where it covers the fkirts 
of the hills, by the fide of a valley, for many miles ; form- 
ing the moft grotefque figures imaginable. I have alfo 
obferved it, in plenty, in the environs of Puy, in Velay. 
The famous St. Michael's church at Puy is built on the 
fummit of a high, ifolated, and almoft pointed rock of 
this Java, and makes a very extraordinary appearance. 
Monte Nuovo feems to have fuffered a more recent con- 
flagration than any other of the Euganeau hills, as its 
name rather implies. But though its ikirts and lurf ace 
appear, almoft everywhere, to have fuflered afufion; 
yet parts of the internal ftru&ure of the mountain* ma- 
mfeft, however, the primary horizontal direction and pa- 
raUelifm of thejlrata, as I before remarked of the Vero- 
nefe vulcanic hills. This I particularly obferved within 
the park of Gatak> palace, which is fituated at the north- 
eaft extremity of Monte Nuovo, and has parts of its xnv* 
der apartments cut out of the folid rock of Uma* Sup- 
posing Monte Nuovo ifolated from the low narrow ifth- 
mus before mentioned, it would meafure about fix miles 
in circumference at the bafe, I fhall further obferve, that 
it forms a fort of half moon, on the weft fide of the plain 
liear Battaglia, and ftands in the centre of feveral hot 
fprings ; as thofe of St, Elena, and San Bartolomeo* to the 
fouth and weft; thofe of Abano and Monte Ortone to the 
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north, and many others* The neighbourhood of Monte 
Nuovo is alio rendered interefting to naturalifts by its 
foffil glafs, vitrum obfidianum plin 11, pumex vttreus fo- 
lidus linmjEI, which is found in plenty under the weft fide 
■■of it, in a fmall valley, called Val San Zibio, near the baths 
of San Bartolomeo. It exactly anfwers to the characters 
given of it by linn^us and others; as may be feen by 
fome {pecimens of it, which I have fent, and which were 
broken from a very large mafs. It abounds about the volca- 
nos of the Andes particularly; but I found none of it in Au- 
vergne, Velay, or the Veronefe or Vicentine vulcanic hills. 
Monte Caftello, or the Caftle Hill, near Baon, at the fouth- 
eaft fkirt of the Euganean hills, and about half a league 
from Efte, affords another vulcanic concretion of a very 
remarkable ftrudture. This hill is moftly formed of huge 
oval and laminated mafles <% of various fizes, confufedly 
concreted together, like a pudding ftone, but in a vulca- 
nic matrix, confifting of a fort of dark-brown ftone, with 
angular lapitli in it of a dingy-whitifh colour, and vifibly 
manifefting an affinity with the ordinary granite of the 
other neighbouring hills ; and perfectly limilar to the fi- 
gured mafles concreted with it. In other parts, and par- 
ticularly at Monte Galda, a fmall ifolated elevation in the 
plain of Padua, between the Euganean and Vicentine 
hills, I have found thefe laminated mafles of a fpherical 
figure* In a broken cavity of a mixed vulcanic and ma- 
rine hill of Monte Galda, I faw a group of thefe laminated 
round balls regularly placed one above the other, and 

f»; Fig. 4. 
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perpendicularly, in columns, as it were. The annexed fi- 
gure <w, though fketched chiefly from memory, may ferve 
to give fome idea of this phenomenon. I have often ob- 
served the granite, of theEuganean hills particularly, af- 
fecting fuch orbicular and lamm^ as maybe 
feen in the figure ^reprefenting a perpendicular fe<5tion 
of a fimilar bank in thefe hills . Indeed, from this and other 
f a&s, which I have occafionally mentioned in the courfe 
of my paper, there feems to be a ftrong analogy between 
granites and many particular vulcanic concretions. Ano- 
ther of the Euganean hills, called Monte Uliveto, or the 
Mount of Olive Trees, near Teolo, is chiefly compofed of 
a confufed aggregate of fmaller globular vulcanic balls, 
which are rather folid than laminated, and of a hard fer- 
ruginous fubftance, of a dark-brown colour, much re- 
fembling fome common ferruginous geodes I have feejnu 
The annexed figure w reprefents a group of them. This 
may fuffice for a fpecimen of the more curious vulcanic 
produdions of the Euganean hills, and united to the ob- 
fervations before made, may perhaps fhow, how little we 
are acquainted with the ftrudture and relative pheno- 
mena of vulcanic bodies in general. I ftiaii not enter 
into any account of other more common productions of 
this kind ; and fhall only mention, that, during my fum- 
mer's refidence at the baths of Abano, I made a collec- 
tion of the Euganean lava, which is now in the public 
mufeum at Padua. Since fuch productions are rather cal- 
culated to illuftrate the phyfical topography of the coun- 

(t)™&5. U) Fig. 6. (r) Fig, 7. 
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ry to whlch.they belong, than to adorn a cabinet, the;f 
muft be more ufeful upon the fpot, than they poflibly 
can be elfewhere ; which consideration will, I hope T fefve 
as my apology for not having tranfmitted them to tf\e So- 
ciety with the other Specimens* It feems rather extraor- 
dinary, that fo curious a trail as that of the Euganean 
hills, which differs from all others in Italy, fhould have 
remained & long unknown, efpecially being in the neigh- 
bourhood of frequented baths, and a celebrated univer- 
fity. For though baccius, in his book De c thermis i fiip- 
pofes Subterraneous fire, to account for the heat of the 
paters of Abano, and alfo mentions pumice ftones about 
the baths there;; yet he means only the porous and cal- 
careous concretions formed by depofitionJrom thofe wa- 
ters ;, nor does hefeem to have been at all acquainted 
with the indisputable vulcanic phaenomena^ which the 
adjacent hills in plenty afford. Nor does v andelli en- 
ter into any obfervations of this kind, in his more mo- 
dern and exprefe treatife De tfbextnir Pativtnis\ if we ex- 
cept the mention of the foffil glafs of Val San Zibio, 
which he feems to have firft obferved. . I therefore hope, 
that the foregoing obfervations will be the more accepta* 
ble. It appearsalfo from hence,if I miftake not, that the 
Venetian territory in general abounds full as much with 
vulcanic phsejnomena, as any other part of Italy. For, 
befides my obfervations in the Paduan, Veronefe, and 
Vicentine territories, I have feen lava r in the public mu- 
feum at Padua, from the Brefcian hills \ and have obferv- 
ed lava pebbles in quantity in the beds of the rivers 
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flowing from the mountains of Friuli, I therefore doubt 
not but thefe provinces alfo abound with vulcanic phe- 
nomena, though I have never had an opportunity to vi» 
fit them, I mention thefe eircumftances more willingly, 
fince it has been generally imagined, that the northern 
parts of Italy contained few* if any, fuch productions. 
They are, however, not only full as common, but, if I 
miftake notj more inftru&ive than thofe of any other 
province of that country. For, befides the phenome- 
non of Monte Roffo, on the importance of which I have 
already infifted, and the other curious vulcanic produc- 
tions of the Euganean hills, I muft obferve, that, from 
the inordinate courfe of the Appenines in general, the 
vulcanic hills of that chain afford no obfervation £b in- 
terefting to phyfical geography and the theory of fuch 
phenomena, as that before remarked of the correfpon- 
dent dire&ion and parallelifm of the vulcanic and other 
branches of the Veronefe and Vicentine diftri&s« My 
obfervations alfo, on the vulcanic branches of thefe di£* 
tri&s, do not feem to agree with the celebrated Monf. 
guettard's principle, who fuppofesr^, that all vulcanic 
materials obfervaMe in calcareous countries are adventi- 
tious; the contrary of this being indeed demonstrated 
by the fadts I have advanced. Nor have I entered parti- 
cularly into an account of my vulcanic tour in the Vene- 
tian ftate, that I might not abufe myfelf of the fufferance 
of fo refpeitable a Society by an uninterefting detail of 

(s) Memoire fur la Mineralogie dltalie, in thcfirft volume of his Memoiret 
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Fa£ts, however juftifiable I might have b&n, by the im- 
portance of fome of them. For another imperfect bafal- 
tine columnar group, of which I have ajfo a drawing, 
exifts near Gambellara, in the Veronefe territory, a few 
miles from Montebello; and, according to the informa- 
tions I have received, they are equally prevalent in the 
adjacent diftriit of Vicenza, Do6lor festari, an inge- 
nious phyfician of Valdagno, whofe curiofity I have for- 
tunately excited in thefe matters, lately informs me, that 
he has difcovered a fjmilar group of prifmatic columns, 
in the mountains of that neighbourhood; and I had be- 
fore been apprized of another near Mafon, not far from 
Baffano, by Mr* arduini, a celebrated naturalift of Ve- 
nice, I have obferved fragments of prifmatic columns 
about Mafon, but did not fee the group. When I was at 
San Giovanni Illarione, I was alfo informed, that, at fome 
diftance, by the fide of the torrent below, another fimilar 
group exifted. Nor have I the leaft doubt of the fre- 
quency of fuch phenomena, efpecially in the Vicentine 
hills, where vulcanic effects are more common even, than 
in the neighbouring territory of Verona.. For of all the 
numerous lines, or branches,, of mountains, that diverge 
from the chain of the Alps, and interfe<ft, nearly in par- 
allel direftions, the Vicentine diftrift, there is not one, 
I believe, but what contains more or lefs lava y and in 
qiiantity ^whereas many of the faid branches,, in the Ve- 
ronefe territory, are exclusively marine and calcareous; 
efpecially in the immediate neighbourhood of Verona, 
about the Val Pantena, the Val Policella, and towards 

the 



t 45 3 
the Adige; and the Veronefe mountains, that moftly 
abound with lava^ are thofe of the eaft and north-eaft 
quarter, about the confines of the Vicentine temtory, 
in the common road from Verona to Vicenza. I firft 
perceived vulcanic effedls in the environs of Caldiero, 
where the hot fprings rife. The. immediate hills about 
them, which are ifolated in the plain, though of little 
elevation, are almoft exclufively vulcanic; as are likewife 
the neighbouring points of the Alpine branches before 
mentioned* None of the writers on the baths of Caldi* 
ero take any notice of thefe fa&s, though they feem al~ 
moft infeparabie from the confideration of the origin and 
properties of thofe waters.. The fame defect is obferva- 
Me alfo in the writers on the hot iprings near Viterbo, 
which are in the centre of vulcanic hills, and on the other 
fherma near Radicofani, in the confining part of the 
Tufcan ftate, where^as I before obferved^ vulcanic efFe£ts 
alfo abound. This negle<ft indeed is but too common to 
other writers on *fherma and mineral waters ill general; 
phyfical topography feldom forming a part of their in- 
quiries, however pertinent and even neceflary in itfelf. 
Having often had occafion to fpeak of Abano in the 
eourfe of this paper,, I cannot conclude it without men- 
tioning an extraordinary phenomenon in the animal 
kingdom, which is obfervable there. Notwithftanding 
the heat of thofe waters, in which Fahrenheit's thermo- 
meter rifes to eighty-eight degrees, a particular fpeciespf 
buccinum breeds and lives in them, and is found in great 
plenty.. It is of the fluviatile kind,, and feems to be pe- 
culiar 
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cellar to thefe waters, having never feen nor heard of 
them in any others. They are remarkably fmall, fcarcely 
exceeding a line or two in length, and are perhaps the 
fmalleft univalve or teftaceous animal of any fuch kind 
hitherto difcovered. It is mentioned and figured by van- 
delli in his treatife De T'bermis Patavims; but the fi- 
gures are not good, and much too large; as may be feen 
by the original fpecimens herewith fent. 

Such are ihe obfervations,, which I have the honour 
to prefent to you, sir, and to the other learned members 
of the Royal Society upon the prefent occafion. I fhall 
think myfelf very happy if they afford any fatisfa&ion; 
and more particularly fo, fhould they be found condu- 
cive to the advancement of fo interefting a province of 
Science as that of Phyfical Geography, which being 
grounded upon fa&s, that require observation, feems hi- 
therto to have fuffered for the want of it. If, contrary to 
the common opinion, I have infilled on the local origin 
of moft vulcanic traits, it may further be considered, that 
this feems full as confiftent with the principle of their 
origin, as it is agreeable to the phenomena themfelves. 
For fire not only penetrates, pervades, deftroys, and new 
modifies the texture of the moft folid bodies ; but is alfo 
often generated in thefe bodies, without the previous in- 
tervention of other fire ;^ which confideration alone might 
lead us to the opinion I have advanced, were there not 
fuch evident proofs in fupport of it. Thefe will, I hope, 
receive a ftronger confirmation from a more particular 
account of the vulcanic phenomena of Auvergne and 
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Velay, which I propofe myfelf the honour of presenting 
to the Society upon a future occafion. In the mean time 
I am^ with great refpecSt and efteem, sir, 

Your moft obedient 

and very humble fervant, 

JOHN STRANGE. 

P. S. Since the termination of the foregoing paper, I 
am informed by Mr. charles hay, of Brecknock, in 
South Wales, that the prifmatic bafaltine columns of 
Towen before mentioned were aitually brought from 
Cader Idris, at the top of which mountain there are pro- 
digious quantities of them, which are totally different 
from the rocks around them. This information Mn hay 
has lately received from a perfon informed; having 
obligingly made the inquiry at my requeft. I may, per- 
haps, be enabled hereafter, through the fame channel, 
to tranfmit to the Society a more particular account of 
thephaenomenon ; prefuming, that, infome part or other 
of Cader Idris, thefe columns form a regular group^as 
t&ey commonly do in other places* 



IIL An 



